An 11-year-old, castrated male Miniature Poodle dog was referred due to daily plant eating followed by vomiting for 7 years. Each time the dog went out for a walk, he had been munched grass, and then vomited. There were no abnormal findings on medical examinations. Through behavior examination and consultation, we diagnosed this dog as having a plant eating problem. Because we assumed that the dog had eaten plants to supply of dietary deficiency or relieve digestive problems, advised the owner to discontinue supplying previous diet and to feed high-fiber diet. On the follow up, the owner said that the dog had not eaten plants and vomited from 3 days after initial dietary change. The dog has not shown any clinical signs for 13 months. This clinical finding shows a possibility that deficient diet, especially fiber, relates to the plant eating behavior of a dog. KEY WORDS: high-fiber diet, plant eating, Poodle dog.
The dog (Canis familiaris) was the first animal domesticated by human beings, as dogs have been living with humans for at least 14,000 years (possibly even longer) [6, 17] . Many morphological, behavioral, genetic studies have confirmed the idea that dogs are the direct descendants of wolves (Canis lupus) [16] [17] [18] . The wolf is carnivorous, feeding on most of game from large ungulates such as elk to small rodents like mice. However, it is shown that 2 to 10% of feces and stomach contents of wild wolves was plants, especially grass [1] . Feces of many wild carnivores also contain a considerable amount of vegetable matter [7] .
Dogs are more omnivorous than wolves. Although dogs belong to the mammalian order Carnivora, they are widely believed to be omnivorous in dietary habits and digestive capabilities [5] . Ingestion of plants, including grasses, fruits and vegetables, can be commonly watched in dogs. However, no one exactly knows why dogs eat plants. Although there are several explanations that have been offered for this behavior based on anecdotal evidence, these theories were not scientifically validated or approved because there have been few researches into the plant-eating behavior of domestic dogs [14] .
This note describes a case of daily plant eating followed by vomiting in a Poodle dog, which had continued for 7 years and was instantly ceased when high-fiber diets was only provided. It is a first case report of plant eating problem in a dog.
An 11-year-old, castrated male Miniature Poodle dog (body weight: 6 kg) was referred due to the behavior prob-lem relating to inappropriate item ingestion for 7 years. The household consisted of a husband and wife, their three daughters aged with 25-, 28-, 31-year-old, respectively. The dog had been obtained at 3 months of age from a near relation. One month after adaptation to new housing environment, the walk with the dog had been taken at least once a day. Usually, it was regularly taken with daughters in a public garden near the house at about 4 in the afternoon. When the dog was 4 years old, he had intermittently munched grass in a public garden, and then vomited during the walk. Six months after abnormal behaviors were firstly noted, those had been continuously shown each time went out for a walk. The places the dog ate grass and vomited were daily different. On a day the walk could not be taken, the dog ate plants, such as orchid and grass, grown in house, and then vomited whether the owners present or not. Specific behaviors patterns immediately preceded and followed the planteating behavior were not noted except for vomiting. The frequency of plant eating was only one per a day. To distract or interrupt the dog from plant eating, none managements or punishments had not been taken by the owners. Until the admission, this plant eating and vomiting had been daily repeated. The status of feces had been mildly flaccid and soft. The dog had been kept indoors without other animals, regularly received all vaccinations (rabies, canine distemper, hepatitis, parvovirus, parainfluenza, and leptospirosis) and anti-helminthics, and supplied with commercial dry food. In addition, he tested negative for heartworm infection in local animal hospital before the admission. At the presentation day, the dog was previously fasted for 12 hr to examine medical tests.
Physical examinations revealed that the dog was alert, obese (body condition score: 4), and had dry skin. Abnormalities on the complete blood count (CBC), serum bio-* CORRESPONDENCE TO The differential diagnoses for plant eating behavior that was considered included attention seeking behavior, reinforced behavior, situational anxiety, and behaviors associated with compulsive disorders, such as conflict-and frustration-induced behaviors, and displacement behavior. Congenital, infectious, metabolic, neurological, and hormonal diseases that could contribute to pica and vomiting were also considered but were ruled out on the basis of the normal physical, neurological examinations and laboratory testing results. Attention seeking and reinforced behavior were ruled out by the absence of owners' specific responses (e. g. attention, compensation, and punishment) to the plant eating behavior of dog and the occurrence of it both in and outside of the presence of the owners. Compulsive disorders were considered because of the pica, which is the one of expression of compulsive disorders in dogs, and the stereotypic feature of the behavior. However, those were ruled out because the causes of compulsive disorders, which can lead to anxiety, stress, conflict, and frustration, could not found on the behavior consultation and examinations. Also other clinical signs related to compulsive disorders, such as locomotory, hallucinatory, self-injurious or self-directed signs, were not noted at all. The dog had been regularly exercised, greatly enjoyed walking with the owners, and friendly interacted with other people and animals during the walk. There were no fixed area where abnormal behaviors were noted and specific situations, such as noises and fireworks. Based on these histories, it was thought that specific environments and anxiety were not related to plant eating behavior. Other behavior problems as well as coprophagia and stone chewing were also not noted. Thus we tentatively diagnosed this dog as having truly a plant eating behavior problem. Generally, specific causes and treatments of plant eating behavior had not been found. Thus, we assumed that the dog had eaten plants to supply of dietary deficiency or relieve digestive problems as he had repeatedly vomited after eating plants. We advised owner to discontinue supplying previous diet and to feed high-fiber diet. The recommended diet was a commercial prescription diet (contains 15.3% crude fiber) (Prescription Diet Canine w/d ® , Hill's pet nutrition) with cooked or raw grains and vegetables, such as bran, soy bean, and beet pulp. The total estimated proportion of fiber in diet was adjusted to 20%. Diet change was gradually made in 15% per day over 1 week. Caloric intake was maintained at 70 kcal/kg per day.
The response of the dietary change was evaluated by questioning the owner by telephone at 5 days after the initial change. The owner said the dog had not eaten plants and vomited from 3 days after the initial change. One week after the dog had been eating solely the high-fiber diet, the dog was revisited to animal hospital and had no significant changes in body weight and hemogram. According to the owner's explanation, feces had been solidified and bulk was increased in proportion with the rate of diet change. The owner was very satisfied with disappearing behavior problems. After consultation, the dog was regularly monitored by telephone. Until recently, the dog that fed with a highfiber diet for 13 months has not shown any clinical signs such as plant eating and vomiting. Thus we definitively diagnosed the dog as having a plant eating behavior problem because the dog responded solely to the dietary change without behavior modifications and medications for other behavior problems and other medical problems were previously ruled out through various examinations.
There are several theories that can explain canine planteating behavior. Dogs occasionally eat plants, especially grasses, and then vomit. This has been interpreted as canine self-medication of GI distress [10] . Some dogs may ingest plants when they have an upset stomach. It is believed that vomiting after eating plants is the way dogs relieve gas pressure and other stomach upsets [10] . Bothma (1966) reported that the cape foxes intentionally eat grass during periods of prolonged starvation to keep their digestive system functioning. Plant eating may also reflect an instinctive behavior acquired from wolf ancestors among whom plant eating has been observed [14] . In addition, taste preference for plants was presented as an explanation of plant eating [11] .
In this case, daily repeated behavior of plant eating and vomiting ceased after a dietary change from a commercial dry food to high-fiber diet. Because he had no abnormalities on hemogram and GI related examinations, it is thought that the dog had normal digestive and absorptive functions of small intestine and other organs, such as pancreas and liver. Also, vomiting had not been observed after dietary change, thus plant eating may not be developed to relieve GI gas pressure and stomach upsets. Even though gastrointestinal signs of food allergy can be improved after dietary change, high-fiber diets used in this case is not used as a hypoallergenic diet and it was previously ruled out by the restricted test diet. From specific time plant eating was shown, we inferred that instinct of wolf and taste was not related to this abnormal behavior.
Other theories of plant eating are supplement of a deficient diet and behavioral problems such as pica [14] . Lund [9] assumed that the red fox ingest grass to supply additional minerals and vitamins. Overall [10] supposed that ingestion of plants indicate the dog perceives a need for more fiber in its diet. Fiber is indigestible carbohydrates and is present in all plants eaten for food, including fruits, vegetables, grains, and legumes. Inclusion of dietary fiber in canine diets has been studied for a number of years and has been shown to have beneficial effects on energy metabolism, fecal characteristics, and transit times [12, 13, 15] . Thus, fiber is present in almost every commercial dog food. High-fiber diet has been used for not only obesity prevention, but also fiberresponsive diseases, such as diabetes mellitus, diarrhea, hyperlipidemia, colitis, lymphangiectasia, and pancreatitis [4] . Dietary fiber is also recommended as part of the therapy of acute or chronic large intestinal disease of unknown cause or idiopathic colitis [4] .
Generally, dogs can intake enough nutrients and fibers from common diets. However, this dog may specially need more fibers. In this case, necessity of fibers may be closely related to fecal status and decreased function of large intestine. The large intestine of dogs, particularly colon, is responsible for the resorption of water and salt from ileal chyme [8] . Even though large volumes of water were absorbed in jejunum and ileum (up to 75% of fluids in intestine) [3] , characteristics of feces may indicate decreased function of large intestine because the absorptive function of small intestine was thought to be normal in this dog based on mild obesity, normal hemogram, and no abnormalities in various tests for absorptive or digestive function of small intestine and pancreas. Fiber retains large volumes of water and the viscous gel formed with soluble fibers prolongs intestinal transit time [4] , which makes it possible to achieve appropriate stool bulk and consistency.
Thus, it is thought that plant-eating behavior of this dog was caused by deficient diet, especially fibers, and vomiting was immediately erupted after plant eating by mechanical irritation of the eaten plant for the digestive tract or acute consumption of large volume of low digestible materials even though the dog needed to supplement fiber deficiency. However, it is exactly not known how the dog can recognize his deficiency of fibers and know that plants are good sources of fibers, and why he started to eat plant at 4 years old.
Recently, Sueda et al. [14] reported that the frequency of plant eating was not related to diet as well as sex, gonadal status, breed, receipt of antihelmintic medication, or other behavior problems. However, in this case, diet had found to be closely related to plant eating.
Eating large amounts of grass and plants treated with fertilizer or herbicide can irritate the GI tract. Thus, when plant eating was daily repeated for long periods, it may be necessary to consider a behavior problem due to the dietary defi-ciency as a possible cause after evaluating GI lesion.
